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Examiner 
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Applicants) 
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Art Unit 

3737 



The MAILING DATE of this communication appears on the cover sheet with the correspondence Qddross— 

Atl claims beinq allowable PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
£erew^ a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course, TH S 

NOTOE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application Is subject to withdrawal from Issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1313 and MPEP 1308. 



This communication is responsive to amdt 
The allowed claim(s) Is/are 1-16.18-38 . 



1.1 
2. 

3. □ The drawings filed on . 



are accepted by the Examiner. 



4, □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-{d) or (f). 
a) □ All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have bean received in Application No. . 



3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 
International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received; . 

5. □ Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

(a) O The translation of the foreign language provisional application has been received. 
6- □ Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements noted 
befcw, Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

7. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMALPATENT APPLICATION (PTO-1 52) which gives reason(s) why the oath or declaration Is deficient. 

8. □ CORRECTED DRAWINGS must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No. . 

(b) Q including changes requfred by the proposed drawing correction filed . which has been approved by the Examiner. 

(c) □ including changes required by the attached Examiner's Amendment / Comment or In the Office action of Paper No. . 



. Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings In the top margin (not the back) 
of each sheet. The drawings should be nied as a separate paper with a transmittal letter addressed to the Official Draftsperson. 

9 rj DgposiT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL 



Attacfiment(s) 

1G Notice of References Cited (PTO-892) 
3Q Notfce of Draftperson's Patent Drawing Review (PTO-948) 
5D Information Disclosure Statements (PTO-1 449), Paper No. . 
7D Examiners Comment Regarding Requirement for Deposit 
of Biological Material 



2D Notice of Informal Patent Application (PTO-1 52) 

4D Interview Summary (PTO-413), Paper No. . 

6Q Examiner's Amendment/Comment 
BQ Examiner's Statement of Reasons for Allowance 
9Q Other 
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Primary Examiner 
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PTO-37(Rev. 04-01) 
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PATENT 

CASE NO. 2000P82261US 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application: 
Guracar et al. 
Serial No.: 09/657,635 
Filed: August 28, 2001 

For: CONTRAST IMAGING BEAM SEQUENCES 
FOR MEDICAL DIAGNOSTIC ULTRASOUND 



Examiner: F. Jaworski 
Group: 3737 



RESPONSE AND AMENDMENT 



Commissioner for Patents 
Washington, D.C. 20231 



Dear Sir: 

In response to the Office Action dated May 6, 2002, please enter the following 
amendment and consider the following remarks: 

AMENDMENT 
Please rewrite claims 1-11, 21 and 27 as follows: 

1 . (amended) In a meth od of transmitting a sequence of transmit pulses for 
scanning a region of a target including contrast agents, the improvement wherein: 
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a substantially similar energy sequence is provided for substantially each transmit 
scan line in the region of at least eight scan lines, where the energy sequence includes at least 
one collateral energy pulse between two imaging pulses. 

2. (amended) The method of Claim 1 responsive to the transmit pulses 
characterized by a flow sample interleave ratio that is equal to a flow sample count minus 
one. 

3. , (amended) The method of Claim 1 further comprising energy responsive to a 
destruction pulse wh ere an image i$ responsive to the energy of the imaging pulses and 
substantially free of response to the energy of the destruction pulse. 

4. (amended) The method of Claim 1 responsive to the transmit pulses 
characterized by a flow sample interleave ratio that is two and a flow sample count that is 
three. 

5. (amended) The method of Claim 4 comprising e eCeCeCe e where "e" 
represents a collateral energy pulse and "C" represents an imaging energy pulse. 

6. (amended) The method of Claim 1 responsive to the transmit pulses 
characterized by a flow sample interleave ratio that is three and a flow sample count that is 
four. 

7. (amended) The method of Claim 6 comprising e eC eCeeCe Ce e where "e" 
represents a collateral energy pulse and "C" represents an imaging energy pulse. 

8. (amended) The method of Claim 1 responsive to the transmit pulses 
characterized by a flow sample interleave ratio that is three and a flow sample count that is 
three. 

2 
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9. (amended) The method of Claim 8 comprising e eC eCe Ce e where V 
represents a collateral energy pulse and "C* represents a imaging energy pulse. 

10. (amended) The method Claim 1 wherein the flow sample interleave ratio is an 
integer multiple of one less than a fl ow sample count. 

1 1 . (amended) A method for imaging contrast agents with an ultrasound system, 
the method comprising the acts of: 

(a) generating a substantially similar transmit pulse sequence for substantially 
each line in a scanned region of at least eight scan lines; and 

(b) interleaving collateral pulses from a transmission along a first scan line 
between at least two imaging pulses along a second different scan line, the transmit pulse 
sequence including energy from collateral pulses of adjacent scan lines and imaging pulses 
on each line. 

21 . (amended) A method for imaging contrast agents with an ultrasound system, 
the method comprising the acts of: 

(a) transmitting a first pulse along a first scan line; 

(b) transmitting a second pulse along a second scan line after (a), the second scan 
line adjacent the first scan line; 

(c) transmitting a third pulse along the first scan line after (b); and 

(d) repeating (a), (b) and (c) for a different set of scan lines such that a 
substantially same sequence of collateral and imaging pulses is provided for each of a 
plurality of scan lines including the scan lines of the different sets. 

27. (amended) A method for imaging contrast agents with an ultrasound system, 

the method comprising: 

(a) transmitting pulses with a flow sample interleave ratio greater than one; 

3 
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(b) generating a substantially similar imaging pulse and collateral pulse energy 
sequence for substantially each transmit line in a scanned region including at least eight 
transmit lines; and 

(c) sampling energy responsive to each transmitted pulse. 

Please cancel claim 17. 

REMARKS 

The amendments to the rewritten claims are shown in the attached Appendix. In the 
Appendix, additions are underlined and deletions are indicated with brackets. 

In the Office Action, the Examiner rejected claims 1-10 pursuant to 35 U.S.C §101 as 
non-statutory subject matter. Claims 1 1-33 were rejected pursuant to 35 U.S.C §103(a) as 
being unpatentable over Clark (U.S. Patent No. 5,980,458) in view of Poland (U.S. Patent No. 
6,080,107) or over Hwang (U.S. Patent No. 6,193,662) in combination with Averkiou et at. 
(U.S. Patent No. 6,1 86,950). Claims 34-38 were rejected pursuant to 35 U.S.C. § 103(a) as 
being unpatentable over Averkiou et al. or Hwang et al. (U.S. Patent No. 6,228,03 1). 
Applicants respectfully request reconsideration of claims 1-38, including independent claims 1, 
11,21,27,29 and 34. 

Claims 1-10 have been amended to clarify that the sequence is part of a method of 
transmitting. Claims 1-10 claim statutory subject matter. 

The pulse sequence limitation of some of the independent claims was also amended to 
more clearly indicate the pulses or energy considered as part of the pulse sequence. These 
amendments clarify the pulse sequence term already in the claims, so do not narrow the claims. 
Likewise, the amendments adding at least eight scan lines clarify the meaning of scanned 
region. 



4 
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Claim 1 requires a substantially similar energy sequence for each of at least eight scan 
lines where the energy sequence includes a collateral energy pulse between two imaging pulses. 
None of the cited references disclose these. 

Clark teaches an interleave transmit sequence of Al, Bl, Cl, A2, B2, C2, A3, B3, C3 
and so on (col. 2, lines 35-44) where A, B and C are the scan lines and 1, 2 and 3 are the 
transmission number along that scan line. Further cited disclosure of Clark does not provide for 
another specific sequence. Using the sequence of Clark, each scan line A, B and C is subjected 
to a different energy or pulse sequence. Scan line A receives Ce Ce Ce; scan line B receives 
eCeeCeeCe and scan line C receives eC eC eC where "C" represents energy from an imaging 
pulse on the scan line and "e" represents energy from an imaging pulse along an adjacent scan 
line. Scan line C may receive additional collateral energy depending on the meaning of "and so 
on." Repeating this interleave sequence for other scan lines (e.g. D, E and F) merely results in 
continuing to introduce an artifact from differences in energy sequences, so does not result in 
substantially the same energy or pulse sequence. For example, scan line C would then receive 
eC eC eCe e e, still different than A and B. Clark does not disclose a substantially similar 
energy sequence for each of at least eight scan lines where the energy sequence includes a 
collateral energy pulse between two imaging pulses. 

Poland, unlike Clark, discloses contrast agent imaging. Poland does not teach specific 
transmit sequences, so does not disclose a substantially similar energy sequence for each of at 
least eight scan lines where the energy sequence includes a collateral energy pulse between two 
imaging pulses. 

Hwang '662 discloses various transmit sequences with a flow sample interleave ratio of 
one (see Figures 1-4). The pulses for each transmitted scan line are sequentially transmitted 
before transmitting along another scan line. Multiple receive scan lines are formed for each 
transmit line. Further sets of information may be formed by interpolating between, received 
scan lines. The Examiner notes that the distinction between interleaved and collateral pulses in 
relation to scan lines is blurred because the interpolated lines are also referred to as scan lines. 
However, claim 1 is a sequence of transmit pulses where the energy sequence is for each 
transmit scan line. Hwang '662 does not suggest a substantially similar energy sequence for 

5 
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each of at least eight transmit scan lines where the energy sequence includes a collateral energy 
pulse between two imaging pulses. 

The cited disclosure of Averkiou et al. teaches a time interleaved contrast agent imaging 
transmit sequence (col 7, lines 6-32). Transmit pulses along four adjacent scan lines are fired. 
This sequence is then repeated once or twice more for the same four scan lines using any of 
various phasing of the transmit waveforms. If the same sequence is then repeated for transmit 
scan lines 5-8, 9-12 the imaging and collateral energy sequence varies between transmit 
scan lines. Averkiou et al. do not teach repetition or how to repeat the sequence across the 
region. Averkiou et al. do not teach how to scan an entire region or more than four scan lines, 
so Averkiou et al. do not suggest a substantially similar energy sequence for each of at least 
eight transmit scan lines where the energy sequence includes a collateral energy pulse and 
imaging pulses. 

Claim 11, like claim 1, requires generating a substantially similar transmit pulse 
sequence for substantially each line in a scanned region of at least eight scan lines where the 
transmit pulse sequence includes energy from collateral pulses and imaging pulses on each 
line. As discussed above, none of the cited references disclose this limitation. 

Claim 2 1 , similar to claim 1 1 , requires repeating three transmissions along two scan 
lines for different sets of scan lines such that a substanti ally same sequence of collateral and 
imaging pulses is provided for each of the scan lines. Clark and Averkiou et al. teach a single 
sequence for multiple lines, but do not disclose repeating the sequence for other lines where 
the sequence is substantially the same for each of the scan lines in both different sets. If 
merely repeated for different sets, then the sequences of both Clark and Averkiou et al. 
provided for different collateral and imaging pulse sequences for different scan lines. As 
previously discussed with respect to claim 1, Poland does not suggest specific transmit 
sequences. Hwang '662 discloses in the Figures transmitting without interleaving, so does 
not suggest the claimed transmission sequence. 
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Claim 27 requires using a flow sample interleave ratio greater than one for generating 
a substantially similar imaging pulse and collateral pulse energy sequence for substantially 
each transmit tine in a scanned region including at least eight scan lines. Clark provides 
different imaging and collateral pulse energy sequences for different transmit lines. Poland 
does not suggest specific transmit sequences. Hwang '662 does not suggest a flow sample 
interleave ratio greater than one for transmit scan lines. Averkiou et al. do not provide a 
substantially similar imaging pulse and collateral pulse energy sequence for each transmit 
line in a region jncluding at least eight scan lines. 

The dependent claims 2-10, 12-16, 18-20, 22-26 and 28 depend from the independent 
claims discussed above. Accordingly, these dependent claims are allowable for the reasons 
discussed above for the independent claims. Further limi tations of the dependent claims 
distinguish these claims from the cited references. For example, none of the references 
disclose: a flow sample interleave ratio that is equal to an integer multiple of a flow sample 
count minus one as claimed in claims 2, 10, 12, 18, 22, 26 and 28; or the specific combinations 
of flow sample interleave ratio and flow sample count as claimed in claims 4-9, 14-16 and 23- 
25. 

Claim 29 requires replacing signals of one scan line with signals of another scan line 
based on a comparison of an intensity with a value. The cited disclosure of Clark discloses 
parallel artifacts, but suggests filtering and transmit changes to generate images without these 
parallel artifacts (col. 4, line 10-col. 6, line 9). Clark contemplates application to an entire 
image, so does not suggest comparison and replacement based on the comparison. 

Poland determines a concentration of contrast agent and adjustment of characteristics of 
the acoustic imaging signals based on the concentration (col. 4, lines 6-15). For example, the 
receive signal, amplitude is reduced or the transmit power is changed (col. 4, lines 15-24). 
Depletion transmissions may be used to control the concentration of contrast agent (col. 5, line 
63-col. 6, line 29). Poland does not suggest replacing signals of one scan line with signals of 
another scan line based on a comparison. 
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Hwang '662 discloses pulse inversion scanning (col. 2, lines 33-40). Data for different 
receive scan lines of opposite phase are combined (col. 3, lines 4-1.6). For interpolated lines, 
axial re-sampling or filtering is used to remove an artifact (col. 6, lines 1 9-55). In one 
embodiment, multi-line interpolation motion artifact is avoided by using a transmit sequence 
(col. 1 0, lines 13-28). The Examiner does not cite to disclosure by Hwang '662 of any 
replacement of data based on a comparison. 

Averkiou et al. disclose a motion artifact resulting from using two transmissions to a 
same area (col. 3, lines 1-48). To address this motion artifact, Averkiou et al. transmit at least 
one fbrther pulse (col. 3, lines 49-56). The signals responsive to the three pulses are then 
combined for imaging (col. 4, lines 8-28). Averkiou et al. use three or more transmissions for 
reducing the motion artifact, so do not suggest replacing signals of one scan line based on a 
comparison. Furthermore, a user of the system in a two pulse mode would not compare the 
intensities to a value in order to switch to the three pulse mode. Averkiou et al. do not suggest 
the limi tations of cl aim 29. 

Claim 34, similar to claim 29, requires identifying signals associated with an image 
artifact and replacing the signals as a function of signals responsive to contrast agents. As 
discussed above, Averkiou et al. use a specific process to avoid artifacts, so do not suggest 
replacing signals associated with artifacts. Where a user switches between modes, signals are 
not replaced. Instead, different imaging is performed. 

Hwang et al. '031 disclose avoiding a picket fence artifact by filtering or averaging 
received scan line data (col. 4, lines 41-54). The system does not identify an artifact and then 
replace signals. A user switching between modes due to viewing an artifact does not cause 
replacement of signals, but merely sets up different imaging. 
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CONCLUSION: 



Applicants respectfully 3ubm.it that all of the pending claims are in condition for 
allowance and seeks early allowance thereof. If for any reason, the Examiner is unable to 
allow the application but believes that an interview would be helpful to resolve any issues, he 
is respectfully requested to call Henry Groth at (650) 943-7350 or Craig Surnmerfield at 
(312)321-4726. 



Siemens Corporation 
Intellectual Property Department 
1 86 Wood Avenue South 
Iselin, N.J. 08830 

Dated: July 17, 2002 




^ony KyKe^T mr-$4 > \9Q 
ON B^ALF OF 
Henry J. Groth Reg. No. 39,696 
Attorney for Applicants 



9 



PAGE 14/17 4 RCVD AT 1/1 1/2010 5:38:27 PM [Eastern Standard Time) ' SVR:USPTO-EFXRF-5/24 * DNIS:2734856 ' CSID:6509684517* DURATION (mm-ss):0M2 



01/11/2010 14:35 6509684517 SIEMENS PAGE 15/17 



APPENDIX 

1 . (amended) In a method of tran strutting a sequence of transmit pul ses for 
scanning a region of a target including contrast agents, the improvement wherein: 

a substantially similar energy sequence is provided for substantially each tosnsmit 
scan line in the region of at least eight scan lines , where the energy sequence includes at least 
one collateral energy pulse between two imaging pulses. 

2. (amended) The [sequence] method of Claim 1 responsive to the transmit pulses 
characterized'by a flow sample interleave ratio that is equal to a flow sample count minus 
one. 

i 

3 . (amended) The [sequence] method of Claim 1 further comprising energy 
responsive to a destruction pulse where an image is responsive to the energy of the imaging 
pulses and substantially free of response to the energy of the destruction pulse. 

4. (amended) The [sequence] method of Claim 1 responsive to the transmit pulses 
characterized by a flow sample interleave ratio that is two and a flow sample count that is 
three. 

5. (amended) The [sequence] method of Claim 4 comprising e eCeCeCe e where 
«e" represents a collateral energy pulse and "C" represents an imaging energy pulse. 

6. (amended) The [sequence] method of Claim 1 responsive to the transmit pulses 
characterized by a flow sample interleave ratio that is three and a flow sample count that is 
four. 

7. (amended) The [sequence] method of Claim 6 comprising e eC eCeeCe Ce e 
where «e" represents a collateral energy pulse and "C" represents an imaging energy pulse. 
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8. (amended) The [sequence] method of Claim 1 responsive to the transmit pulses 
characterized by a flow sample interleave ratio that is three and a flow sample count that is 
three. 

9. (amended) The [sequence] method of Clairo 8 comprising e eCeCeCe e 
where "e" represents a collateral energy pulse and "C" represents a imaging energy pulse. 

10. (.amended) The [sequence] method Claim 1 wherein the flow sample interleave 
ratio is an integer multiple of one less than a flow sample count. 

1 1 . (amended) A method for imaging contrast agents with an ultrasound system, 

the method comprising the acts of: 

(a) generating a substantially similar transmit p ulse sequence for substantially 
each line in a scanned region of at least e ight scan lines; and 

(b) interleaving collateral pulses from a transmission along a first scan line 
between at least two imaging pulses along a second different scan line J he transmit pul se 
Alienee include ^ev from ^lateral pulses of adjacent scan lines and imaging pulses 
on each line . 

2 1 . (amended) A method for imaging contrast agents with an ultrasound system, 
the method comprising the acts of: 

(a) transmitting a first pulse along a first scan line; 

(b) transmitting a second pulse along a second scan line after (a), the second scan 
line adjacent the first scan line; 

(c) transmitting a third pulse along the first scan line after (b); and 

(d) repeating (a), (b) and (c) for_a_different set of scan lines such that a 
substantially same sequence nfmllateral and imaging pulses is provided for each of a 
plurality of scan lines i^lnding the sewn lines of the different sets . 
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27. (amended) A method for imaging contrast agents with an ultrasound system, 

the method comprising: 

(a) transmitting pulses with, a flow sample interleave ratio greater than one; 

(b) generating a substantially similar imaging pulse and collateral pulse energy 
sequence for substantially each transmit line in a scanned region including , at least ei^ ht 

transmit lines : and 

(c) sampling energy responsive to each transmitted pulse. 
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